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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
improve surface accuracy and yield 
by providing a polishing monitoring 
system for confirming the surface 
polished quantity distribution of a 
polished object, film thickness 
distribution or the maximum value 
of the polished quantity, and 
completing polishing in case of the 
distribution satisfying a specified 
condition or the maximum value of 
the polished quantity reaching the 
tolerance limit value. 

SOLUTION: A polishing 
monitoring system used for 
flattening polishing of a 
semiconductor device is provided 
with a light emitting part 9 for 
emitting light from one end face side 
of a polisher 8 formed, of transparent 
material, toward the other end face, a 
light receiving part 10 for detecting 
reflected light taken off from the 
surface of a polished object 3 
through the polisher 8, and a 
polishing monitoring part 16 for 
confirming the surface polished state 
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confirming the surface polished state 
of the polished object 3 on the basis 
of the change of reflected light 
detected by the light receiving part 
10 and detecting a polishing end 
point. A wafer within the reference 
polished state confirmed by the 
polishing monitoring system is 
judged to be finished with polishing 
by a polishing control system and 
put forward to the following 
cleaning process, but polishing is 
continued on wafers other than this 
wafer until the polished state is 
within the reference. 
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(54) [«9?©feS;] CMPfflWJiSB&rXCMPfflSll->XxA 

(57) (S^^;3 

(iC M pmmw:i^:^T.t^^mmthz t . 

TF;fS<7)J5fgE:^5r#4-ri.El)l't4(SIS2 5, $r«i;j. 
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ti^:n4-i-^z:nnmm. mam ■ ms^mwm 

r)hhzt i:mmm=t-9-^.timMLfz^\,z\.m 
mmi^"^. ^ixmv<^^^iz\±mm<r)W^ttz\m 

[mm2] wiii^umjim^t&T^mmfMz 
^i^tmmmzx'oHx^m^^ti. mims't 
mm^ 0 i-\cr,:&miimz^ifx^ithfstti>^^ 
ii!,^titzmEmmmm(mmt'Ci>com^^miii-r^^ 

Ttait, m^i(MlzXmtii^tlfzK^^cr>^mzm':i 

tth ii*Ji 1 tifs.cn> CMP mmmmm . 
^oi^^amBamMzxio^ti^mm^ti, mtm^ 

ix^^izbiw<Sii:-t?>m^mitm<r>cmpmm& 
mm. 

TIS! 0 tii^t.fzmiim\^V!^commt'h<DRnm^mtii 

izm-r^^^xmimm^^mcomm^m^mzi. ttz 
^^mtt itn^m 1 tm<r)c MP mmmmm. 



sm^-m, ^mx.fzCMPmmmw.. 
I m^m 6 ] ii'-t' < i: t . ^ - te$9i(ciS(t 

izhm^^ ui^^'^z^ ix?mmsEij 5r n^t i 

imm^^n^imtz^z t i:mimm=f:-^-?ktm 
^uzm^izims^mj^it, -?-iumco«^(c{igf 
^<^wmttziimms:'i7hitmmm?k, ^mtfz 
cMPmm^mwi, 

1 :?^S4 isiscoii 1 c MPmmsmmi. . 

Km 1 C M PfflJ5f®gBlc J: SJ5}exS*i*«T L/^ttW 
S:9fa-t I. HaIcJS 5 S /iii 6 lEKcOlg 2 C M P fflgfS^ 

mimmmmziimmmm^^^^mfztwmm^'^ 
iiR^^mzi\s.m^^ . miEmicMPmmmmmzx 
mmxmmjLfzmmmi:mim^mwnzj: 
mit. ttzmuzm^m!f^imtmmmw.izx ott 
•m-^, $ (yizwiii^mmmifb^mmmiziufhm 
tmm^<^c^^miimmtmmmb. ^:^uzc 

iviPfflmi^;?.TA. 

[ mm 8 ] ffiesij si^ni , mmmmmizx i, it 

mcrid-h, mizm2CMPmmmmw.izj:^mm^rTh 
Kc^Mmmfi^imm-rmmh^-t^zb^i^mb-ti 

[000 1 ] 

$r Mitf ^ r a -t X {C»* HSfi $ ^1. 1, iti^f^ 

C M P fflgg X r A (CM-f I, t (7)T'f> . 
[0002] 

[fi!3ftio}$ffj] &^<D^mi^T.'<-i .xmrnza^e^xii. 

IzKc'O (-^J, ^IgglS) , ^Wzib^i^'fys-^ 
mcnm^ij^'i.-'TliiW-mx-i.iKcK 't-^Tfc 0 , f^iffia 
6(a). (c) (c^f;-rJ:3(:dbgB (SH) ^^-rsii 

[0 0 0 3] tfz. ^mi^T'y^^ 7.(r)mmzi^\,^x , m 
m)}nXcr)i^W>^<m<^j:^iz^tLXyt'j v^vv i<ry±u 

md>m<ts:'^. ^□&(miSNA) t:'c#<^oT. 
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[0004] ^mv^T^u x^mi,zmmmm-^ 

m!^¥mnmzm< t'-^T#•cv^l,c:t*•^^LT^^ 

[00051 mmiz^^tt , ^«t»jsroHr>t.(;M 

T<,>^. ::::T', 116 (a) (i^filsfVN'^ ;^±tzjgfiS. 
^tifzimf^ BPSGJEOS-SiOz ^j:t'(r)^) 5r 

"^mitixmjsimmt^mmx'hr) , me (b ) ji 

i|iSI«5f (w, A 1 , C 

t') mzmi^tixmmiw-mit^'nomxh'o . me 

( c ) ii4iS«i7-v W ;^±lwjg^$^i;^^#a ( w, A 

[0006] *^*^l.1^«:^ffi5r¥iBj|:-f |,:tr^i: IX 
!±. ^l:^61;^tSfl^9JIS (ChemicalMechanical Polishing 
^/yliChemical Mechanical Planarization , IXfCM 

p tB^mh) mi^f^K^tz^iBitummmm^tix 
t^i). maitcMPtms^mK^fc-mmKc^mmm^ 
^crimMmx'h'o , us (a) iiimw.(^mmm, ms 
(b) mmm<^'^mmx'hh. 
[00 07] z(r)^mmmmmii\>^xii, ^m2±iz 
(imtfzi,i2m) nmnnx^vi^^-t 

^J^) 4(CiO^<*«« (x'jn>">x/N) 35-JSji-f 
i.. ■?-LT. 4^<*£« (-^'Jny-^xA) 3oaS$- 
E:*]#4<St8 1 5 (ci Oefg^ii l (cff Lolt, jgfiSfItt 
*&«[fi!l 7*>f,gfSS>J6$:?iSTL^r*«'i^2S-Il]te$ 

ii-fw^^S-f^xM^I-'JT Ox^N^/L-^J^) 4^lH]iE& 
l^fiiiS^-tfT. fiO*>¥3«sS^ (x'Jnv-^xM) 3iz 

\2i^mmtmwmm^^-tx . ^ti^mm^mm-rh. 
[00 08] zzx\ mm,<r>mmi, mii.m7iz^^t 
xmzvi-ox'^htix^^h. mimm^ittxu, t 

cMPmi^m^^fzis^^<:r>^mmmmw.izi6\,-^x , m 
m'piz^{¥mm3mm<r>mm&'^JSim<r)pk.^.^m^t 
i>ii'Abixii, ©sfig^^^'ga-ri.jii:, ommt 
hmw^hhitizx o^'ft-r^'>x>'N:Sf-v 'jrcnm 
^hii-^i:'^^mmx'miiit^zt, omm^tLX^-^i) 



mm'h(r)&mt.Zj:^'S(7)^iti:i:hx.lZt, ®SS 
2St^e?Bl(c7L$-J>lt, ;cO?L$-aLTU— f-7t 

S:4i«*s«3^s{:s5itL. ^com^^mmixif 
mt^zk, ^j:t'i,zximmijmt)m\'^^tih. 

[0009] 

i.cMP0fstcJi. (1) mmizx^^f^mmcomtfti 
::u^u, (3) m^^^m^^mzmnii^i:^, 

(4) :i^V'>xi}m':it*)^:iSZl^\^(7)X\ HU-yv>- 
/ (iiT) (5) AiilT<7)*5B}S!fi!I«OM 

[00 10] mm, y^ji^h^co^'ji^^-^m^^fz^ 
^(D^^i^mmmmiz i ^ c m p ^ x ' s^mi 

y-y^iii^±^-h^'>fz. tfz. CMPWS^O^Sii. Sii5f 

^^(r>m mm, f^m, ^s) tci^sfssijop 

0, ^'0(7)&T^i.tz(^LX\>^fz. 

[00 1 1 ] S7t, mm'piz^i^mm.mmi^mms.'? 

xumammti^x <Kc^^t\^o mE.^.i}^h o , t fz<s>ii 
^mmm^'^mmco^^.^.mm i ytm^iz-n r, -tzMz . 5£ 
mRimmmzii^S)iih'S!.-^f)^h o . t tzm^mm 
Q.^f}^miiimi,zm^ t ^ ^ ran* -> . * 

ie7 X h ij + 5- S V C M P Sflg (- R 

<, Li}'i,^^>jcD0ii^cMpmmmmw.tfziicMP 
m^m.i^xTAi:mmthzbimtti>, 
[0 0 12] ttz. ^wnii 1 . mmizxi,r&mm!s^ 
( (5ii;t{i'¥S(*; ) mmmfztim±tfziim\x'^ 

lc<i\ 3. :K'Ji^r i:9fe^ffi<7)tg^ic;i>*.|,jpaig 
^RA^'^HzOrV 4, ^iJi^A-cOHb^yi/y/ (g 
it ) ■& , 5 . A WTOiSv ^M5fg1l3 ( mt 

\i^mm (^m^^i'i^hzbifx'^h, e. mm'^iz 
mmmizx^Mx-^h, ?. mmmt^^'^mm^oi^Ai^ 

mmmt:^ziifim^^n^) . t\>'!mm<r)-^tfzii^ 
X $-^-r-g> c M pmmmmm.tfzi,iCM pmmmi^x,^ 
M.i:i^mi-i>zti:s^b-ri. 

[00 13] 
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m?:mtimmmmmm. mm^(^m ■ mm 

±izh mm^<r)mmizn Lx^mcr>m@E:h^n4- 
t^&m^m. mum ■ imsi<r>mw}miiiit 
fzCM pfflgje^Mtcfci^T , mm'^tfziimmmzti 

-f-?hf)<mmLtz^iziimmmi^^. ^tLm\- 

?ki:^ hizmnz z t ^nmkth c m pmm^mm 
imsmi ) J ^mmi-^. 

10 0 14] tfz, :^^mimzi,z rHuid^li^fLSP 

^^■t^T^mmimizx o . mumm^'j iyxumim 
ii^km.Kcimmii^z:-^-rmmmzi: o^ti^'ti 

mf)'h tk^m.imtm^^ 'j -v <r>^mn.mz is) (tt 
mmmmth^mt, M.^^mz^'omm^ntz 

mm (11^112) J i^m-th. 
[0 0 15] tfz. *^BBiimHt 'miZMmnT^mm 
wt4ici 0, mtimm^'jiy^iimmmAi,zi:*}tti^' 

im^^t. tmm7ti'j->^i:-ffLxwLniii^titzmii 

±mz i 0 t^tb $ ixfzm^(r>m\L^zm-i^ -^xmimm 

mm=t-9-^b^mx.x^^hzb^\mb-thimm 
itm(r>cy[pmmmm.m. (.mms) s srsei-ri.. 
[ooi(>]ttz. i^wmw.m^z ^mf^mxfmi 
misr^^)i^^\mmni,zi. m^tti, mmm^- 

A- WW^i i^LXM'O^^ ix.tzmil'mm^<n^ 
mi)^h<r)WM^im^-th'§:%^b. 

^b i%txK^h z b ^nw.b-rhm^.m i tmcnc m 
pmmmmw. ) j ^js^ti.. 

[00 \-]tfz. if^miW-mz r^^/f < i t . ^ 



mmLmmi^^Hzhmm^^'}i^xi.znLxfS\ 

[0018) ttz. ^%mi%y-s\,z r^^^r< 1 1 , ^ 

vk. miwmmmmmi.^zhmmr^')'^^<>znLx?f[ 
m.mms.-hi:m-rhm}mmm, mm^^ttzm 
mmzmihmimmm^^mmmim^imi-thm 
m=t~9-?k. mim^wi§.m^n-imtztzb^ 

^tm.^yr>^{,z\mm<rimm.ttz\mm^7:'^h 
^hmmm^.. ^^ttzc^pmm^ikm. (h^js 
6) J ^^mh. 

[0 0 19] itz. *^BB{ill-t(c r'>/i:< 1 1 , ff^R 

1 Tim-A imcrim i c m pmmmmw.b .umicu 
pWimmmm.^.ziimmjim^mTLfzwmm'^^^^ 
■ti>-mmw.b . %mn^m.<,zxi>mjLmmi Ltz 
m{m^<r>m\mm^ifrmmmmm.b. m\mm 
mzii hg[mmim'&fki^-i:mfztc\^m\m'^*:mm-r 
m-»m5 ttz\t6tm(^w.2 CUP mtismmb . m 
m\m^mzti%\mmm^^imtztmmm 
mmmzis.m^i:, miiw,2cupmmmmm.i.z^h 
^mxn.timiitzm!^m%^w\ii:mm.\^zii 'om 
tfzymLtzWLmm^^mmmmm.f,zx ottiaj 
^^^zmi^^m(r>mv^b^wmzhi,fhmi 
Wimm^<r>^mi^v\mth^mmm.b. ^mttzcu 

[ 0 0 2 0 ] i/c, *^Hfl(i|gA{z r|5ie|i|{ip^gji, 

i.zm^^-t^j:\,-^wmm^<r)o-h, mss^icmpmmm 
m.izxmmi'fihts:^^'mmmm\thm.^{,^ 
thzb^^Wibthn-^T^itm<r)cy[pm^m.i^x 

[002 1] 

[^mcr>mmmm] (if-)<iii-~8) 

c Mpmmm^vitfziic m pffl^i^x-r Atcfcot 

■tzbi. ti\'Mimmms.cr,mi^mmmm^mizm 
fz\mmm^'fsh-thmmws»ik^^ h\,zB.wz. 

[0022] ^<r>fzth, *^B3 ( is^^ 1 -^8 ) tc*^*^ 
4CMPfflS}lg||11^/c(iCMPffl3llix;^-rAii, 7 
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-7T. mmm^<r)mfzixz4^$<i, mnmm^'sn 

8) tcA'A^SCMPfflgfe^MS/cJiCMPfiH^MvX 

[0023] mmcommtaxiii^Ui. nmm 

'<Tm. mfztL(ri^j'^^j:u^mm(ommm^ {mm^m 
m mmi^mmizhtz-yx^^Lxn^ztt^x'^ 

[0024] BP*>, 2t:^H3 iZt^t^hC 

MPmmmfmtfziicMPmmm.=^x7-u±. mm^ 

- t:y 7 T ^ V >;- $:^D L x--KJf i/-^Bg<73?f -ftifejz J: 

mui^m mM<r)mfztim}!Lttz\tm\x'h 

2. mmifiPt^-yXi^^^ii^-fifi^mm^^ZL 
[00 2 5] Sfc, ?9im;KU>-v*^'-f-<o>y\->>:5^-, 

!> tt g-&ic7)ji $ A 7 ciaa-r ij ^ ^ 

[00 26] ttz. Bf)g--K'Ji^-vAi^'foyyN-->r-, 

x,-K3E-i^®Si«®{t1*i(Cj: 'om^^tiX^^h^iz, ^ 

A^A^^jf^Wt Lt{i^J;t(i', iJ'A^ft^SiJ. i^rJT 
'J b - h^tg^mi:'<7)^S*g^?f'J^M®7— r^co 

[0027] y^±{2gfg-+: 'J i^-f ( fiie?i-&x,-K:3f x 

^mixmtii'f-m.tth^ittn'th. ep*>, *^ 
Bfl (ii3<JSi-8) \,zti^t^h CMP mmmmm.^tz\ic 

L;tx,+faf.i^8}|gi7)g|^t!}?,(c J: OJB^^fLT ^^h^k-tiz 



[00 28 3 tfz. gfe-■}^|;i^■v*^-^^□>v^•'!7:5'--. 

x,-K4f i'fflBSf^liftit^l:: J: 9 ^fi£ ? iiT i ^.g. J^^lcJi . 
4 , --K'; i^A-W K u .y ( giT ) A^'^ST'JiS - 
i:t^3^»m$r^-r«>. ttz. x,-K^>'SBii3;gfLiRffi*< 

[0029] ^fc, gf^'-KU >-v<:O0fSESJS(i, fflg 

hfztb, x'%i>m*)-$imm.x'hi>ztmfiL\>\ -ro 
tz>^ . t^t^h-»nmizfm^ixfzmmm r w-rs mmt- 

ffl I, ^fz^-^m ( if «^ 1 ~8 ) c7) c M p fflgf e^g^ tz 

{SCMPfflgSi^XT-Ati;, 5. AOTOffiWgifecOiS 

[0030] $<?,(c, f)iei5fg.-K'ji^^rfii^-ri.^^i: 
cupwmmimtfz\.icwpWimw.>:^TMi, gfg 

/?--t:y7r>f^N-$:^>SnL/>;x,-K=^i^e}Sgcog^b!|*HC 

[003 1 ] i;^^, *^B^ (ii^Jll -8) (-*>A>I,C 
MPfflgf]g^g^;^c(±CMPffl^M>-X^i.{i:. SfS^-K 

--■i^> 7 T ( BlStt, iil}.^^^ , }ttt=Sr fc'tfc 

^nrnitz^Wii-^^^ ) im\ Ltzx.i\i^ >-m^<m 

itUzXr)Tim^ixX\<^h%^{,z\,i, 8. gf^-trui^A- 

m <mmtu.'pi,zi5^ihmw^,(r>^i:m\x'^h. 

10 0 32] tfz. x,-K^>-ffiig{i. mm^^mm, 
if^m&izntm^^iza ^ ^x mtifz^^^^thco 
x\ z(r)jz7it^i.mfi^i:m^-^xmfS.itzwm^'j>-^-h 
mt^titz^\ii:^-ri>. ^m^cr)c MP mwmimi 

tzliCMPm^m'>X'rJ^iZA^i}^^Wm::i^'Ji^^li, -t 

■^^^-fzliX-^K , $ i^izy y^mtaltzxii^^ 

i^^Jitogfbwcj: >jm&^ixx^^hztf]mt 

[0033] x--Kdf ^®S§t;$ <btr^^|J^r ij y (^mm 
Rr/i^mitLX&ixfz^mi^st) ^ma-fht. X 
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Wits.) zmN\i,zhf:'oX^^l~&:m'^i>t\>^o 
[0034] *%BflC*il^T , ^*iBi7L35r*-f ST 

mmzj:'o^ix^'tim!S.$iix\^i>m^i,zii. mimm 
ms^'ji^^cr,f^miimzmx^ {mz.ii\y-^'- 

co5W3t&^ai-ri.S5tSBt, m^^mzji^tkta^ti 
tzm^(^^mzm-:i\'^xmsimmmv^mmmmm^ 
mm, mm) ^mit, tfzmmm!^.?:mm-m 
m'e-^-utimz.x\,^^zbi)mtL\''> (msm 

2) , 

[0035] i}-i)^hmmzifzi%-^, fiisasfsft m 
m^x^-^s) iji^^m^Rv^mf^mmn-ox^^iz 
t^mix. r.i.*. (pj^^.) 7^w^m 

(0<P'C''!^.i3'hiii'tltz{iLmztlZbX' (I1I2#R3) , 

of j>oTt- mmmm (^J;j.(^'>x>'^3) com^m 
t^itt.s^-:?- mtimmm^) s-^T^^tA^T-^ 

[ 0 0 3 6 ] ^rfc. tm^^mm^i^-mz'yK^xi.i. 
zixh<r>=i-9- mummmM) T-'9m-^t^h 

>i!ihzyt^X%h. {af-oT, *^Bfl (ifi}<iB2) {i, 

6. we+cjstgf®*!!! (^j-i«f^3f*) ^Siogjsi^ 

If, H^- -fc'^^^ bt'i:-) tCiO, ffl^-l^U^-A-SA^ 

wmfA mm. friex^i^df i'^Hi?^-^!^) 0^ 
^m^zmx%-k'm-^h^m>9t. 

l*3t$r^tb-ri>S3tSl! lot, 1 OicJ: 0^* 

gPl 6h5:fii^Ti-->l.;hA5fit (iS*lI3, 123 
#B3.) . 

[ 0 0 3 7 ] S *^B«tC*jt^T , ^Sl 3*5gBfl^;^ 

-^ii. i^si 3co-:fi-coa®(i*^<^l^^i 3&l>' 



t , iSSf^^f J i--r 8 Slfia^ 1 3 TIS 9 tt ? 
ilfc|tiiete5f®!}S!l3(0^®A>'ic7)Rlt5t$:<$!tti-fl.S7t 
gp 1 2 i: , Kg5ta5 1 2 (ci Ol^ffi^n^^cKStitiOSiMb 
(cS^t^Tiiuiett9f®«!l3^ffi(7)gfe«®«r«il2L, ^ 
■&We^-:?-SPl 6 J: 5rflS;cTt> 
l.::i:*>if^Lt^ (if^3S4, i14#bi) . 
[0038] t^iJ^hmmz LTtiJi-^lct . fiiSMJ9flg?*l 

( wii X N 3 ) ifmimmj^wmm * ^ o t t ^ 

^(n^'^-At-^hKiftitz.'mxz-^l, zbX m2^ 

tz'o-r>x'h'>x{j. m^m^ mm'^xJ\3) (r>w. 
w.m'.za^ih^-'^- mmwm%) 

[0039] tea. M«fStl^®<^^H4(coi,^T(i, 

zixh<r>^~9- mmmmMt) n=-9<r)^m^h 
>^hzbt^x'%h. itz. mmmz•thzt^zx'^ . 
mim^. 4 ) {i. 6. gfS4"n«J9f®^ (<wj 

mmr^'}'.^^i3m^mnzt mmnx^-^h (mwj: 
mmr^') iy\t-^}Li.zi&^mm\^x^^^ixx\>^h 
b%\,z\i.. w^-^n {j m^mmz i o ffM ? /it v ^ & ) 
{m%T^A ) . mm^iza\,^hmimvj\ mt 
^m±W(r>mzxhmm^Mftmim^ 

bt£h, 

[ 0 0 4 0 ] ID*>. *^BJ (i**iI3 , 4 ) t:iixii'. 
gfs+tcs-BC'-K'; i^-riyA^^.isgf!g!f?j mm^ 

^4*-3fe^s<jt:S<itcl=S-r&>rfc**'T^l>. t.fz. 'J'- 
Kc<bi,. ^22. m^m 2 2 iztiiihixWimm^ 3 

^<j->x2i. mmm^V!i3cr,m^2 4, ^mmm 
3mmizmmm^:^i^-thmmmf^itmm. mtmrnm 
v^mm±.i,zhmm^>j>^2 1 izmxmmcomms. 
:n^:n4-thEm^m2 5 . i:mirzCMPm^^ 
ISM rmms. e.ms^m) izxna. mm^^m 
mcr>mzm'mmziiti>x=i-)i-y-iiwj:mmi:m 

^mzx'noZb*^X'^h, 

[0041 ] ^<ntz^. mmwm. 1 --4 KKwc M 
p fflsfi^Kssr ffl V 0f -5 fz^wmh^w,zmm 

t^^-Y'jtt£:T-^^mnt''hh^^X'h . *>*>&7Fft^® 
F;rcO(®iEJ3f^5:if 5 S 6 leiUiOC M Pffli3flgg 
a 5r ffl V ^ w t t' # Ot- . i9fSIS(ci3<t * 

-;U&<j^efg$-iSS)Sl-Ttf -3 i: *>'T-* h C M Pffli} 
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[0042] f)>i}^mmzti>zbi,zx^, mmv^co 

®««&t'f*S0*-$4.(c|4]±*ii-S::i:*«T§l.. t 

fz. ^^'Sr<>t, tmm I T:m4imi<r>mi CMP mm 
isms. b,u.micMP mmmmmzx mmxmm 
jLfzmmz:m-ri>-mmw.b. i&mmsizx 

mmmb. mfmm^zxmmmm^n-t:m.: 

M p mmsmm b , mmmmmz x h i^mmm^ 
ii\-imtz-mmmmm^i.znm^. m^2c 
M p mmmmz x h mmiMmi t fzmmm m 
Mmi^mwizx^m^it. ttzmttzmmmm^m 
mmmwii,zx'OMm^-^. ^hi,zmti^m<7)mf^Fb 
^mwnzanhmmmmmffi'^mtimmtmm 

xtm. m7jmiimc^T.miz^-oxmL^'iiozb 

i 0 . 7 X /n- ^.<r,mm^ uiy^-^m^ ^tz^^x- 1 
ox^frtt-oT, wmmi^^<^mtzti^fh^<L, mnm 

[0043] ^rfc, it*lI70CMPffl^S^;^xAC 

o?i^l:?«!i(ci ^f&WL^tix\^h^^[z\i, m^Ltzm^ 

^')imt<^±.^^h:ibifX-%hb^^oWk?:m-t 
i.Zb\iS'jtXh^X\'\ 
[0044] tfz. HliiECMPffl^Si^;^f 

mmw.i. mmw^wiz xhW:m^^.f.zm^^-^x , 

cy[pmm^m.\.zxmmi'iihts:\.^wmmm (^a 

st^s ) . «mc-r.g. zb^zx*). mmtifzWi 
mmMzt-t'hiBms:mm^m'^i'-^«k txcupmm. 
m.iy7^Ti^-kW-<r)^n.xmzt^ti^hxiv-r -/ vi^}L 

^"thlbtK'^h, 

[ 0 0 4 5 ] WT. ifW^immm^zx ositcpancitt 
mi>ti\ if%m±zixty(omi.zm^^ixh totii^ 

[0046] 

[nsfipij] laiii, *iiJifi^jc7)CMPfflgi£/^Ti.^ 

^■fy^-'i-^-hX'hh, ^^SfemcMPfflgii^ 
xf-Aii, itiRJSi;^S4ieKomi cMPfflgfiggit 
h , i^m c M p wmmmmzx hmmjMifm ttz 
wm^mmthmm's.b. mmmmzx^TSi:^ 
xnmi itzw.m^cr>m\mMmmtmmm 
It . immmmzxmm^im^ik^mfztc^-^WL 



mm^i:m^tmi^m5ttzki6wsi<^% 2CMPm 
mmm^b . mmmmmzxhtYmmm^^^^m 
tztwm^^^:mm^^zmi^^. mi^2c}APm 
mmmmz x mmxnmi i tzmm'^^^mi^m 
mmzx*)W^^^. tfzdmLfzm^mmmm 
mmzx^i^m^^. ^hizm%i^mm.mi%b^m^ 
rsi<.zmhm%imi\^m^&i^mmtmmmw. 
t. i:mx.xm, m%mmmm.\i. tmmmmzx 

mm<^oh. m&^2CMPmmmwizxmmr 

[0047] 5fe-f. UmmmiWii^^-t. ^x^^:^-ty 

h *»4.0fe*tiaot^ X •) as LTis^n 1 4 IE 
m(^mi cMPmmmmwco^ :Ii■>^^^■ ur b'^ x'^co 
SiSLSrfif^. micMPmwm^wizit^ mm^Ptfz 
ummmzini x ^ N±^*^so0fg«si < gij t 

im^-rmm^^-^-Mb. mimm^mtm^f^ 
?:Wz-rzb (mm, mi^mm^^i^^mrz-tz 

-ohizb) immm't-^-jhmMifzm-tui 
mm^mj^-t, ^tim\-cr>^izii, mmc^wmttz 
t,im^m^'ifhitimmamjkbti^^Aiihtixu:^ . 
[0048] ^-iX. micMPmmmmmcrimm^^- 
^-mzxo. mm^tfziimmmztiif^^x^\±.^ 

^tfziim^s.(r>M.±m) ^mt2--thzbX'mm(^i^A 
mtti^'n^K ^.^.mmuzi^ummmmmzx m 
mmj^^, ^ixm\-<r>m-^izi±mm<^mmtrzi,±^ 

[ 0 0 4 9 ] w 'yxy\±^^mi^mmc^mmim(r) 
m) T'tsi<>*\ ^mmmxu^tkih<r)y}mizx*)'^-:> 

fz. IP*.. 3|s*J6i5iJt1i, ^Sft^ffiCTt (1^— 
[00 50 ] ll2lC7F-rJ;^(c, '^x/N3«<[2]K3lt!)& 

* (ai^-s.) 7 imm<^'p'C\'^,i)^hii-mrz&mz 
■tizbX' (ia2#ss) , p)e^:i^:?-^^*i^gg?eif*) 
(mm^x/\3) hrz'o-r>x$)'>xL. mmmv^ 

mHi'^x/sS) ir,mfkmi,ziHil=t=.9- imi 

amm^ ) ^'ifozbi}<x-ti. 

[00 5 1 ] ^fo, mm^mm(r)i^-^ (mm^) 

n^mm^hmhzbtn-^i,. 7t^ttio:^i£nj: 0J9f ' 
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[00 52] Zillzn LT . 'Ji^^t LTSBM 

^^x^¥T^-m t^j:n. t fzm^~ ^mm^m 3 

fcteWgit*)3iO«®7i>^>ORI43t5-e!til-tl.S3tSP 1 0 
t - I^STtSf 1 0 J: 0«!tU$ixn;S:W3t<7)gE^bt-S^ 

[0 0 533 tfc. m4<m^=f:~^-?kli. 'MWj:^ 

V>■^'8RUtS^&l 3$r^^LTK0^ii$i^n:^S^fe% 
3iORffi*>^><7)S»t3fe$r<^aj-ri.§3tSSl 2t. fSS^t 
gqi 2t;J:01^ai$fi.:^^SIt3ie<^^^l:t;:S'^v^TBtfiS1S 

[0 0 54] zniioizix. mimm^i-^-mzx 

mzA'^x\>^i^x^M,i. mm?^mmzi: 'ommtmi 
^ix. ^i^izmm^mizxD-Acoxm (mTM) izm 

0 (mms.) ^m^comm^^^^im) comm&n^ 

mmi^ti. ^(>izmmmzj:'o<x<7)j.m(mifm 

[0055] w:i?i-<7)'^iVM:oi,^-t:ii, m^m^ 
izxD. mm (mmmm^i^) mmvi^iz 
xht xmrntm^ ? ni> . di^xmzmA.rs'y 
mm.mzi.'o-mt^'fshti. u.mm.^z^h-mx 

[oo5 6)imi.ymmm^zxr.x^^h-^j^f^\.i. 
cy[p^Mcr>xmzmtj^<uvmmzx^^ :Lj^ti^ 
■•; vt,zmyi-.ixh. mMJ^yi?-s^m-mzX'>x^^t£^^'^ 
x-'^ii, mt^i cnpmm^m^zxhm^x^itzii 
2tc^^is (mM.W(mf^zi.hwm.j^y<r>m^) ^zau 

X > U 7 7 <: ^ixh<nx\ Z Or 
-:?5rg(CLT$i]ffllSlii. d 5 IC^Fifll 2 C M P ffl!3f 

( 0 0 5 7 ] H 5 H?n-r^ 2 C M P fflliegUci^ I >T 



( mm^tc t' ) 5 (c^-r i 3 (3 ^7 X *: s '3 - 
i:(it'< , ±(ll*-^>S^(c3t*'>x>'N3(zB3MLT^E 

mff)f-i^RX/mm^y(^y-'-^ip^^<7iX\ ^llrS 
[0058] Z(7)»mJEm^ ( n-*;H5fS) *^**7 

uz^x^\i±. mm^mzi 'omi^xmi,z^(^rixm 
^ti. ^(>izms.ii^(mmiimizxmm2.y<r>^ 

3c) XWzmhixXT-M:-^miirH£. »:oiStcjltf 
|,':7x>'Mi. SiJffllSIBtci OHJKl^iEWS ( a-:^i\.m 

m) xmtzm(,ix^zbiz^j:i*K mmm'ommmz 
mz.x\>^h ^-^tizii , :^vyyimmzuz mm^^ni' 

^xmz^B^^tih. 

[00 5 9] 5i(:, ztiai-mbxijmufpm^iih 
-^xMcooTii. mm-t«»mmsi,zx o»'j*-t v 

±, iSBBL/ci^lc, *|lMfl?i|«ocMPfflgai-XT-A 

-e<?)x.*$:ii-oT, r&mm'^mrzti^'i^^<L. mm 
[0060] ttz. ^mm\<r)cmpm^m.i^x'ri.i 

m\.^X'<io^M^'TfUx eVxM^) oCMPIgC 

r- J -'try 7 T -Y A- iWM LTL'Xtr^Sf >-S) 

H. DtvMi? /^ic^^'j -fe ij yA>'asjD$ii/cx,-}f:Sf i^fflUt 

w^cnmz. w.mmi<r)mzix^:'h^<i. mnfs.m^ 

^^^^L<^}L^^hZtm^ht^-^o%^imt 
hZt\iM0tX'ht£^\ 

[006 1] ttZ. *lltefi«j£OCM Pffl^Si^ ^sTA(C 

sfjffligMii, mtmmm.izi.htm^^^zm'^ 

tern 2 c upmmmmmzi mm^'fihtc^^wmm^ 
^mmhmmh^-ti,<r>x\-m\^tifzWMmm\,zi)- 
t-hm.-^j:mm^mm^'-mixc y[pmmm.>xri. 

'kWcr)%mxmzt^ti^hX)V-r hi:^h^-^hZ t 
■h'^X'^ I , 
[0062] 

[^B^coX!;^] \:XtmmLfzi^l,z. *^Hfl(cJ:^{S. 
7 X ;L- h ^cnmm^ U > -v 5: ffl t ^/^ctl^T' t 'e^T)^!:^. r 

I . igfiei:j:i>tewet4!i {mm^mm mm<nwzix 

m±i^ziim\X'^ i> . 2.. ?5**^*^A^oti^'Ji' 
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ufiTjHl^.yf^y^'- (git) *<^ST'J)?>, 5. AOT 

mm-^h. 10. cMpgfS5-ff-o/iSi5fe!t*i^E{z 
•y:i,>it*<r#i., 11. cup^mi.mzi}>i)^hx)v 

[112] (i*5.*<^aiS#iO)iJ^ C^-^-) iiMh-^i/NO 
[03] (iif^I3(l*^*>Sgfe^:^^'^tfD-pj$r^-f 

[04] {ii*^ii4(;*^*>.5.gfi^^-^';^<7)-i?ij^s^-t 
[05] \im-m5^zi)-f}-hcmpmm^m. (-m) 
[06 ] ii:^^mz-/3^i3^icMPmwmmmmmn^ 



[07] im^<7)^mi^CMPXni:^styn-^x- 

[08] JSHKW'SrCMPfflgfe^g co-aifil 
St$-*-rilBS0T'J) 0,01 ( a ) *'liM0, 0 1 
(b) *^^ffi0T'ftS. 
[^?-^OiKBB] 
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